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(57) [mm) 

mm] (dmt) iifvxfi, 

tc & ^ T /1 9 - ?8 » ©ftilft * 0 -5- ^ t5 J; tf/ W - 

Wf^ + t U 7^bft / >c0t*-> hfiJDST§i;£W-f 3 
+ 'J 7<DM\Z, ±X<Dify l-£fiJ9ST3£Tfg/£<E> 

ftOftS*^ 'J 7£LT§»B'J-f S. £3gftt;>«/W- 
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[tmmii ssvf f • h-y®ffyx7A£#i>&-r 

SMTi^T : ^<D^-\ U 7 ±\Z&^T^ V *)V<D 

i?f(?E1gSfc«^ U 7©i!fffB-^«f£ffl4'C0+-V U 7T*$i 
0. mlffifMgcW^ U7<7>F*lf >y h^'9J 0 =§T bto^ 
-gfltt. ^fflStlT^&l>+t U 7^-3^©!® ; i5«fc'tf ■ 
itutBffiffl£nT^&^4^ U 7tC*f-f -2>/W-£fflM-7 
5 ©Pg ; *>5 3 Z. t t -T £ 7j So 

UX hSrf^fSL,- t'u/ h • P-7V y?*^ SIC Lit #W 
T, HfJtBV— h • U.7 h£ y- hTS^pg ; 

; Huta7^yl^##r£fT3 t'7> • a-7-' 

mumkn*^ u 7\zmo sis^T^^tt. mfie-7— 

y$tt<7>:£T£fflD^T-5 2:T\, HfJffiy- F ■ U X H: 
U:*loTffi«>fffl+t U 7(Ciltl8BT : -^?riiJ0ST^ 
gflSECt*, H • D-r-f 

•f5k*>B. ftTxcDt*-;/ F • □ — TV y?*^l;*#§£:W 

#T -5 /1 7 - £ £ i* -5 * H tf £ £ £ <k 

■r-&Sf#JSiaa«©;frJ£. 

[0 0 0 1] 

-yX7A (discrete multi-tone communication system) 
[0 0 0 2] 

[fi£5fc<7>t$fli] xHf^sKvideo conferencing) W > 
y-^-y F • 7^-bX©i9&, St-? • U— F2X77 

jis. a^ss-x— ? • y- f+>— t*xic«^x T-r a 

F y-y tc*^T«^^tcffiffl-r s c t^T-^-f. %y 
7-fA- T-y;i/*^«-r^gfflttS^^i^^. iff© 
«gs@B^ti^tt. y-fx h^748^T^fiEsnT4o0. 
eft • * > • > f o «t ^ fa-y— fx , s ^ 
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UT, #;?W7V yy;i/iQA#lH]S (ADSL :Asymme 
trical Digital Subscriber Line) ttWA^^^n. ffi 
Sroy-TX F^7gic»S!^^'llKrtT-fKilHg^?:f6] 

iMItfS £ £&< . ?X77fS]+)— t'X «ff pj(g 

l-.L/.:. 

[0 0 0 3] SIM^T • h-y (DMT : Discrete M 
ulti-Toned) tit. y~f X F-^7$3t<7> J: -5 teSffT \ 

•y-y^-V.^^fi, iiSt'y (frequency bin) 
■V U 7ifenf antt^. DMTlffilJ, ANSIT1 
El. 4 (ADSL) SS^lCctoT, ADSLvXt 
AfCffl^-5fca6(Cfijffl£nT^-5„ ADSLTH DM 
T£ffl^T, xy H • a— y-'tC|p]*^T»ftejlld 2 6k 
' Hz#>61. 1 MH z ST©2 5 0 f@CDgiJ{@<7) 4 . 31 
2 5KHz^7"f t^J^14L, xy Ha- tflCiS 
±Stfcj2tC0fci6l£ 26kHz ^ 6138kHz ST© 2 

^0 ^{Cii-5*5l^©f \y h^fiJD^Tbns. ADSLv 
XTAlCJtLTk'XiCSIDSTbtlSf-y FS:tt. 
0, i?J;U:2&HL 1 5 f y 

[0004] ad s l -yxT-A^ffl^xu 7;u • y-r A 
. x-^iiUf-r -stfitc. wfflftyn-fex^fT^. 

{t y □ -fe X ■ 1 BB» O rfl . Sttlb^ =b 7- -y X° 

5rff-5. ADS L-yXxAW^^SAIC^^TjMmfgtt 
-ft 1 — y^fg^TSWli. C©Xf7 ycDf B lT'$)-S)o it 

gflli h y-xyya, fflM7*ntxt©*©XT7 

7"T*5. iM^jftlhy-xyycDPBl, ADSLvXr 

j0 Aco^<tx^ Ji-y * h y-xyy*L< -yx7Ao[eiffl$: 
f|5„ ?jo^t;yp-bx«— gp'tLT, ?-\*)\>ft 

\*)V(T>mm$J4X\k (SNR) S:#iJ5tZL, f>(Df 
7h' P — 7V yy* • 3 yy =Fa U— >a Xbi t loa 
ding configuration) ^^rj^COfflW Zl >7-f ^a. V — 

[o o o 5] Mffcyp-fextci^T, U7JV-y-fA 

• 7- y Mil Titers,, U7JI/ • y<A • 7 r -yjjift 
<7)p B i> sisntusANs i #+ 

<^(7 +■ U 7 ^r^ffcA" 7 — S (nominal amount of power) T'iM 
fH-r^^tSS^-r-So ^^/^7-»«. iA/W-i 
ttt%«t'5lc:tisgSnT*3»3, CinH. /N"7-fiJt#»P 
S<7)«*b^^^^-V U 7P B ! 3T^iT5 7tl7T, ^TCDf 

ft/W-SSr^+V U 7Cfi]0 Z\t.\Z\X>K&,1f-1b 
m%.\Z, 7-y?:^< 2£ffl IT^ft 

l/^-V U7lr^^7-*S:SiJD^TS^i;iCf#(,V ?F 

^(D;iy-mv:ft%- : fz>z\tT'3bz><, z.nt>m±-tz><D 
^?}<$n/c7-y • y-h7j*. ®u±-e&m-i>imte 

50 l^f-? • y- F*vi<7)il^Ta5?>o i<7)^^7j;/^7 



(3) 

3 

-C0fca6lC. /W-fBKIcWLTyX^AlC&ftftnX 
£IC&3 0 t'XC/W-^iiHtT-S 

T'£ft l^ifc* & CitSS. d fl^^l" -5 <h - 
#E&t:>CDb: y h&jO^TM^OlC-fe-y b£tl3 

t«. -^-coini /w-ii. a«ffl$nt^&^f>i; 

T^&^il^Xfe, • h#ig<&£. ADSL 10 

tt#tfli-5fflOK)Stt. W£T£0^±IC^T|h]#cd 

[0 0 0 6] 

a*ic ioiif^W. /w-it*tc#?.lfccoF.gifflic;!ra 
at. pts-r-5*isiHi^e.»i7 ax ^^H^y-f 

X • l"<;i/£4 0 d BtCfca&S^tt^&Si:^?, 
HICS'JW^S* 5 *^). LfcA^T, DMT-/XfAO/'i 20 

[0 0 0 7] 

[mn<n^m<Dmm mi it. adsl->7taio^ . 

tST„ ADSLyXfAlOll ala*2 0, £«ktf 
entral of f ice) 3 0 5:11 A 5. jsHiS* 2 0 H^ZSMtS 

13 0H, -en^en. Muftis 2 4, 3 2«x.ti> 

5„ ADSLyXfAlOH. *f£W £HJE"f<5. - 

x, t^7-'-^5«iis*2 0 tsiffl-ra. 

SPga*2 0COiiSMti2 4C±ot§I Sh, iHSIf 
t!2 4 ttgltx- :?£-> 7,7^ • 3>hD-72 2lCi 

2 Oipe>&&m#l 5 SrffiCTiMlf SM. ttte^Wi^S 
««3 2 cfc^xsw an. iS§1I1i3 2«->X5"A ■ 

[0 0 0 8] I2H, ADSLyXfAl OftTMfflT 

tf-y h h • X5-$ (BE 

R) -VmiEtZ>tz!t>\Z>&mtiS NRtl>5, SNR r e 
f {fiJ/Ji. 0 2CD^tCj:ftfcr, SNR^30T- 

lEWa^tCf&DTS NR#f!9«0jt5^t;r-5.. 

e f ©fas 3 /h$ <T5dt^T#5 0 '«M'>i:J; 50 



#F^¥1 1 - 3 1 7 7 2 3 
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fig SNR#H8»fi&gfcWK:*Hn* 

JUT 3d tfcoI^t?*S„ 
[0 0 0 9] 0 311, #389!£IIJ6TS#&*S-r.- -I 
CD^SIJfiWi. 4$£eDDMT©^J6SS8S:*f««£-f* 

d£«g/&£n<fc5. Xf773 1 1 IC&I^T. AD S 

^;^ItXt7 7'3 1 i«. Mtli;i(-tsf -v*ju 

C^-rsM^y-fXtt (SNR) 5iMTo H3 
Oft^MUfXf'7^3 1 1 tt, WMit7nt^<D- 
^ttTHtTTSo l^Lft^b. E]3<Z)7,7" y ^"Sr'J 

[0 0 10] Xx-y7°3 1 2 tC&i^T. & t* >©'-5^-^ 
®mZWtii-?Z>, -ftfiS^TIi, x-*gF«tt. ^r-; 
7°3 1 llC^^tftel/fc+t'JTroSNR, iijz-Um 
2 co S N R#HBSlcS-^TS£tB-f r-?Wli 
Hft-^CDS N R#ra^lc-^^T. ijgjf BjRg&S^t: -y 
5iiSiJ-r^di:t'J;oT. d <h^T£3 = 

fcf, EI2 ©^Icinii. SNR#3 2cDt*>lctiJ »3ST 

[0 0 11] JfclC. XT773 1 3lCi5HT. Iz^^ft 
^bg^SfiCOJilC, U7E[J^f>5V-h-^-^. 
&IC, 7f7^ 3 1 4 (C£;^T. £'*Tf-S* -\- 

[ctiJDaTSdttCctD, RffScDx-^ • lx-h-?fT-'- 

coif S 5 iifi f s 7c tcffl ^ 6> / W- tc:M b 
-f. ILT, ^ffl4 3 cotf>co/ N \7-co^:^$co^^< t 

^;i/*^f^L^ttn^b^^^g«(c«T?.^'J^T 

[0 0 12] 0411 *5gBJic7W<t-5^M#iJ£S^"= ^ 
T7 74 1 HCi5l/iT, lir-y hco^ 1 ^ U TNlC^tL 

IS, i#ttt, t'-y h • D-f-f>^t0 3T^at 
XcdFb^cW* L^+v U 7£Actii!lt?>^i* + v U75 
ST. ^ic. -tJ-y-fe-y hXlca*-^|-tSfT5„ Jt^tttt 

Set-? 1 . SSUIi^^Wt-r^CltlcJ; 0. '/XtA 



(4) 
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T'££. hXte, Bg^Wtfil/ifi^^ 

f77'4 1 5 &mMLfctft,m-f&z. tl;T5. 
[0 0 13] Xf'y-/4 1 2l;ti^T, t'yKN»# + 
tUTI^^T, 5 L -v^;l/f>*rS:tT^„ Xf77'4 12 
«^-v^;l/^rr«. gftcfSiUit. EI3<75X7-y7°3 1 1 

£5<^T, +^ U 7 • -fey h NrttO&t'XC^t?. b'-y h 

• n-T-v ysf^mzw-m-rz, :«xf7^i 03 

oxf 7 7°3 1 2 tlHJtiT^So Xf774 i4i:i; /0 
I^T, -fey hXW't'fC-aSn^^-tr-y hNCD^-v U 7 
£. m±Hy b • D-7V >y§»bl'>t'7 h • □ 

-T-f >^*^a©ie(c v- h b. v- h Lfc^-^ u 7 • 

+f7t7h5MT5. ;icDX7y7«. -fe -y b (£>-!t7* 
fey HcftbTfTfrtt-S^tSr^T, El 3 c7577-y 7° 
3 1 3 £|3] Xr7 7 4 1 9 (Cis^T, fey 

hX|*]GD^ U 7£. SC, S:Ab*y h • □-x-i' >7* 

U SUOV-h • +)-7*-b-y hZmfcTZ, ^#SIJfiffJt? 

[0 0 14] Xf7 7"4 1 5 (CiJ^T, tt 'J 7 • It 7* 
fey l-XCUBja-rs b*>£. y-hLt+t'JTC-fe^ 

-tr-y hxcof>tBfswica^s*-{^^^ff^n 

^feTh*><7)HflSfc«gcD7- H --fey hfa\Z$mT 

a^a^#t-j-wt3nfct*>tt, 1 o by ho^i*^ 

•fSk'yi, 9 h*>y hco^MSWT-S k'>tcDF B 1t'gaB 30 

ts^t^Tts. as. a^a^ti^T^n/t-t-y 

-f£„ 1 ^WhfXC^T^S^n-T-V >7*tM1 5 by 

hT^-g.-SSS^JT-«. a^a^-^^^fT^nfc-b-y I- 

«. aS. 7 b'-y hfiJ0STl/^;H^±l'Jf AT-5o 
[0 0 15] -fe-y hX©h*>lCBg^WlCgl/ia 

UX Vfr^nML. ft'><£>b-y V ■ n-xV yy^mz 

5„ as. gi^a^mt^fffrnfc-fc-y m;h, by k 

fi|t3aT$a^/h$^t*>^^ATS„ \-D(T)\Ly\zK 
TSIAd-t-i' ytfifiX 5 by h T'<g> -5— l£fi£fi|T* 

«. e^a^-^tt^fT^nfc-fe-y h«, as, i b-y h 

t'J D 3 T 1/ J; D T lc}f At 3 „ 

[0 0 16] »MW^a«^#^S:igffir«.*iS^X1J. 
a*-COfg(CS-r>^T, fey>XOb>£iEtf fC@Bg££: 

[0 0 17] Xf7 7"4 16t*5^T. fg^bifcx'-:? 
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-fey hX£, n-T-V >7*§fi^* 1 3 b -y . h » b* > £ I 

4 by h(7)t*>£«rfltCjfA-tS£{S^-rSo »I0^T 
fi. -t «y h Xrt (Cfa< , >r7*§SAU 5 t*-y h 
»H>*bP»1"5. — fiit^CD t*>(3 1 5 t'-y h^ffl 
D ^Tbtl7cft <S>. -fe y hl*lt;:ft< , □ — x-f >7*^ft 
ASl5k'7h©Wt'>l:. 1 5 fc'-y h SfiJO =!5T, U 
T±X(D 1 5 by h • \iytf$c±\zm<0 =!3 T 6 tt 3 £ T 
^tf-S., |B]tilC, t7hXrtl;&U^Tffll4t: 
•y h v£'>£3ti£tr"5e *l- v "t-y h X \*)\Zf£^±T(D 
1 3 ti'y h§l«k'>OP-T-C yWM\Z, -ty hX 
C0t*-y -fey hXco^h*>^3t*TSC£ 
Ci^T, 1 3 t'y h§fi»f>(C-DUX. 3t«7°n-fe 

[0 0 18] 0 5!t Ktg-r-2.(El^RI]©i7DX 

M'p^mfc. if%m<om<Dmm.m%:^-? „ xy-y7°5 o 

lti5^T. +Y'J7C0-9-7*-fe-y hX 1 mimUtl 
— FlCfg^fa. 7.7-y 7'5 0 2 (C&t^T, M4(Dya 
-^7"t7hXll:lffltS. 'tltt. #^©7-'-^ 

[0 0 19] Xf7 7'5 0 3 (Ci5t/^T, ^HW(ca?gb 
T^7i(.^^ U7X 2 ©+)-7*-fe-y h?:, ^101*-^ 
[C^5g-r«.. -fe-yhXl, X2B. mti. 

% m ^fcT»^-r s t* > 1 7- ^ i) o s t j; ? t 
t^£^7^t% m^.\zvmwr-$>z>» ^.izmommM 
Tis, -b-yhxi, X2U, muzmm<DMB.t)— Vfa 

(Ci3 HTffiffl ^ tlS t* A* -y 7 7 "T-5 =fc 5 tCiiiRT 

5. fe-y hx 1^* t*> 1 ftnL 1 0 &mmz% 

igkT'<%¥ytLTmj£LfzWi&. t7hX2H f> 
1 2&1>L2 1 ?:g?UI'^«-r^^b*>i:LT^-ro fg 
S^tlfeb'XO + Tf-y h • u-=t4 >^*^»*fiJDS 
TliIfgT-ife-5«5H(C*3^T. -fe-y h X 1 , X2<Dm&^ 
fflW777t5, *<£ffl<7)b*>> BP*,, b*>l I** 
<g,-5 0 C«A*-y 7 7 U >7*lCJ;oT, 7PXI — 
•T 5 ffiK 7J ( i mmun i t y) mt 1fl «i m £ & S - 
[0 0 2 0] -B-ty hX 2 JlSlfcSb, BI4C07J 

5 0 5(C43^T. ^jIM^ff -5 £> /^7— tSc&rog 

[0 0 2 1 ] @6&^L09B, ^JgB/l^^MT^flllcO 
TjS^^-To E16©77-y 7° 6 0 HZt5^T, ADSL 

S, 7^^^»W*3J;^EI6c7)X7-y 7°«. WHSjtT'n 
-bX©-gCi:LTfTt3n?.o t^L-fe^'i. E16W77 

0J](' i^Tfl^ni., 
[0 0 2 2] 7^^JU»l(fX7-y ^^OS NRMlcS 
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-f& £ CD h* fi £ iZ-D^TmfeZfi O . 

&£>£«. §'>S<7)x-^£itm^ft. 
nfcSNR£iiiJ£-f-5t:>£5£«-f-5., ^2C0 
SNR^ (SNR r e f ) fi«. t'>l: 2 f-j/ hWx 

(i. £>«'>&< £fc 1 S'iJg^ab-S 

S NRAS 1 4*ri«x^;l/# s <i&<SJl'&. 
m>hW<n\iv h?:ilHf-rst)CO». S©B E R£lf£f#T 

[0023] xf'j'/e o 3 fcist^T. x^-;!- 
S£ $ nfctttEi?£S9fct ^ t*>o ^ t 

S/I^WcB ER<7)ffiHftTx-^£iMifT#fc^£¥iJ 
/££tlfci§£\ #;£&£>£ iTiS'l^nS, C 

WjgfaSOSNR re f £tt«<jU ^^^tlfcS?P#^ 
fcSn^^S^iC^ViXWS^fT^. ^J^«. SNR* 
bSNR r e f CT - 5 £ft Z> + U 7 £3: 
TX^-ftt*>£T££<^SW^A?>n3„ Lfc^ 

TCDx ^ ^;g& £> £ LTttMZflZ, Z. £ \ZU 

[0 0 2 4] Xry7'6 0 4 tCfcl^T, V-vr 

^ • £>(marginal bin) CQ-fe y h SlffiSUT-So V — 
;l/ ■ f>©t^t7htH ttMK&$F& £>£*>&& 

Ttt. V — v^-jU • £>H, 9 ftl^L 1 4CQSNRffi£ 
^-coHSte, SNR*Sl4ai0 + t'J7ttS 
U TT'feD, S NR^9 WTcD+v U 7li&S 

ft£>£T-&fr bT£>£„ -?-z/i-)l- t*>tc«,.ffic7) 

Ttat>t'>SiT7— t'ytLXSlLfc 
D . feSWiSNRre f jflFB](?)fBTPBlcS"3^XAii^"^" 

[0 0 2 5] 'A\Z. Xfy7'6 0 5 (C&t^T. £W<t£ 
> fcffl 0 S T/cilHH/^ 7 - * BU«T * . iSIfc* HA 7 
-£H'ML7c9, $>Z>Wi1Bm\Z&-J^T^'7 — %fflM 
t5Ct^5. £ >®i?Hf A 7 - £ @5£ft 7c 

ttffl«£it-5-<?iJ£LTW:, ^^J&g^ffcS-ti:. 
#S^£>£«s£t?-<5C:£T<jS5o fg^lCioT^® 

t* xcpa--r a i^m a 7 - * »j«-r 5 c £ \z «t 0 . 
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[0 0 2 6] Xt77'6 0 6 tC-fct^T. V — vx 

^ • £>±(DA7-£if;*:£ti:3<, &ig&t*><7) 

-tJl ■ ¥><D/V7 — &m3;2-&2> Z. /XtA 

#6ti3/^7-tt. £T©-7— s?:J-j|/ • \iy\z%im\z5- 

&£><7)S NRf'S^T. ^-rtl^WV-v'^-Jl/ • £ 

«, fiJD3TbnS/^7-(C^bTM7v©t*-7 h^»ii 
JjpS?#Sd£* s T#Sv-->*-^;i' • t'yi:. t# 6 fife a 
7 — £j£7JD-f 3„ 
[0 0 2 7] ^(C, Xry76 2 0 (C&t/^T. • 

m/N"7-lf^ttOSNRtt^. x — ^KitlC^ijST^® 

7a-axr776 0 7icii*. ifTfctciisij $ nyc,m». 

ftfziM^, 7D-tt7T7 7 P 6 0 8 fCitttT. XT776 
0 8tCfc^T. Cl«)t*>?r^^Ct:.><i:tTi6SiJL, 7 
D-HX7773 0 5iCjt*-, d ^TtffetCl^giJSnfc 
J<? M&t'XO/W-iJfflMtS. i^. 7,T7 7"6 0 8 1C 

/17-^^7^t. M&t'/JfffiJti^ttSCtt 

nb\Z&ftWW- : £mtStL-C? — zS-*-)l'- b*>C0SNR 

Xt7 7'6 0 9!C*3^T. AJfF ^ tf > £ ttSi$ tlfc 
40 [0 0 2 8] m&V>7U — \t, Ms\Z— j£<DA°7 

-^ASfctDT$.^o 7JDX.T. 
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